Claims 




1 . An apparatus for detecting a hot |ail car surface comprising: 

I 

an infrared sensor for acquiring an infrared signal from a rail car surface of a 
rail car and transducing said infrared signal into an electrical signal; 
a rank filter for filtering said electrical signal to produce a filtered array; 
a first peak detector for detecting/a maximum filtered value of said filtered 
array; and 

a first comparator for comparing/'said maximum filtered value to a detection 
threshold to produce a filtered alarm signal. 



[c2] 



2. The apparatus of claim 1 wherein said rank filter has a rank of about one- 
half. 
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3. The apparatus of claim 1 further comprising: 

a wireless transceiver for acquiring rail car surface characteristics from a 
wireless tag mounted on saiJrail car; and 

a filter parameter calculator for calculating a filter length and rank of said rank 
filter as a function of said rail car surface characteristics. 

4. The apparatus of claim llffurther comprising: 

an unfiltered signal buffer ^or buffering said electrical signal to produce an 
unfiltered array; 

a second peak detector for detecting a maximum unfiltered value of said 
unfiltered array; jj 
a second comparator for comparing said maximum unfiltered value to said 
detection threshold to produce an unfiltered alarm signal; and 
an alarm comparator for Comparing said unfiltered alarm signal to said filtered 
alarm signal to produce a censored false alarm signal. 



5. The apparatus of(the |revious claim^wherein: 

said censored false alarm signal comprises a binary signal having a true value 
when said unfiltered alarm signal differs from said filtered alarm signal and a 
false value otherwise; and 



said apparatus further comprises a counter for counting said false values to 



produce a censored fa 



se alarm count. 
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[c6] 6. The apparatus of(the previous clainr^urther comprising a failure isolator for 

diagnosing a failure mode from said censored false alarm count. 

[c7] 7. An apparatus for detecting a hot rail car surface comprising: 

an infrared sensor for acquiring an infrared signal from a rail car surface of a 

I 

rail car and transducing said infrareo signal into an electrical signal; 
a rank filter for filtering said electr|cal signal to produce a filtered array; 
a first peak detector for detecting a maximum filtered value of said filtered 
array; | 

a first comparator for comparing said maximum filtered value to a detection 

I 

threshold to produce a filtered alarm signal; 

a wireless transceiver for acquiring rail car surface characteristics from a 

if 

wireless tag mounted on said rail car; 

U a filter parameter calculator for ,'calculating a filter length and rank of said rank 

□ i' 

^ filter as a function of said rail car surface characteristics; 

OS an unfiltered signal buffer for buffering said electrical signal to produce an 

W 1 
^■j unfiltered array; ,'j 

a second peak detector for detecting a maximum unfiltered value of said 

□ ll 
« unfiltered array; j 

TZ a second comparator for comparing said maximum unfiltered value to said 

// 

FU detection threshold to produce an unfiltered alarm signal; and 

/ 

p an alarm comparator for comparing said unfiltered alarm signal to said filtered 

W alarm signal to produce a censored false alarm signal. 

r f 

[c8] 8. The apparatus of(the previous clairmwherein: 

said censored false alarm signal comprises a binary signal having a true value 
when said unfiltered alarmjsignal differs from said filtered alarm signal and a 
false value otherwise; an< ^| 

said apparatus further comprises a counter for counting said false values to 

I 

produce a censored false alarm count. 

r\ 

[c9] 9. The apparatus of/the previous claim further comprising a failure isolator for 

^ | / 
diagnosing a failure mod!e from said censored false alarm count. 

j 

t c1 °1 1 0. A method for detect ng hot rail car surfaces, the method comprising: 
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acquiring an infrared signal from a /ail car surface of a rail car; 
transducing said infrared signal into an electrical signal; 
filtering said electrical signal using a rank filter to produce a filtered array; 
detecting a maximum filtered value of said filtered array; and 
comparing said maximum filtered/ value to a detection threshold to produce a 
filtered alarm signal. 



[ell] 



1 1 . The method of claim 1 0 whgrein said rank filter has a rank of about one- 
half. 
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1 2. The method of claim 1 0 further comprising: 

acquiring rail car surface characteristics from a wireless tag mounted on said 
rail car; and 

calculating a filter length ancf rank of said rank filter as a function of said rail 
car surface characteristics. 



1 3. The method of claim 1 0 jurther comprising: 
buffering said electrical signal to produce an unfiltered array; 
detecting a maximum unfiltired value of said unfiltered array; 



s. 



,1 



ifiltered value to said detection threshold to 
signal; and 

arm signal to said filtered alarm signal to produce a 



comparing said maximum u 
produce an unfiltered alarm 
comparing said unfiltered 
censored false alarm signa 

[cl 4] 1 4. The method of (the pre^ ious claim^wherein: 

said censored false alarm < ignal comprises a binary signal having a true value 
when said unfiltered alarm signal differs from said filtered alarm signal and a 
false value otherwise; and 

said method further comprises counting said false values to produce a censored 
false alarm count. [ 

[cl 5] 1 5. The method of(£he pn vious claimVurther comprising diagnosing a failure 



mode from said censored 



false alarm count. 



16. A method for detecting hot rail car surfaces, the method comprising: 
acquiring an infrared signal from a rail car surface of a rail car; 
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transducing said infrared signal intofan elearical signal; 
filtering said electrical signal using a rank filter to produce a filtered array; 
detecting a maximum filtered value] of said filtered array; 
comparing said maximum filtered yalue to a detection threshold to produce a 
filtered alarm signal; 

acquiring rail car surface characteristics from a wireless tag mounted on said 
rail car; 

calculating a filter length and ranjk of said rank filter as a function of said rail 
car surface characteristics; 

buffering said electrical signal to produce an unfiltered array; 

// 

detecting a maximum unfilter^p value of said unfiltered array; 

comparing said maximum unfiltered value to said detection threshold to 

I 

produce an unfiltered alarm signal; and 

comparing said unfiltered alafm signal to said filtered alarm signal to produce a 
censored false alarm signal. I 

1 7. The method of(jhe previous claim^vherein: 

said censored false alarm sjpnal comprises a binary signal having a true value 
when said unfiltered alarm signal differs from said filtered alarm signal and a 



n si 



false value otherwise; and 

said method further comprises counting said false values to produce a censored 
false alarm count. 

1 8. The method of(the previous clainr^ further comprising diagnosing a failure 



mode from said censored 



alse alarm count. 



APP ID=1 0063950 



Page 10 of 14 



